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conceptions and uses of mathematics. Rounding out the book is an extensive series of
appendices, indices and apparatus.
The wealth of detail and breadth of scope make this an excellent resource for a wide vari-
ety of readership. It can be read as one great narrative sweep, or one can bear down on a
particular facet. The work is a huge advance in the presentation of modern scholarship on
ancient mathematics to interested readers, specialist and non-specialist alike.
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By Jacqueline Stedall. Oxford (Oxford University Press). 2008. ISBN 978-019-922690-0. xxi
+ 653 pp. £49.50.When a new sourcebook in mathematics arrives, the obvious question is how it diﬀers
from some of the previous ones, including the volumes by Dirk Struik [Struik, 1969],
Ron Calinger [Calinger, 1995], and John Fauvel and Jeremy Gray [Fauvel and Gray,
1987], or even the earlier one by David Eugene Smith [Smith, 1959]. A quick glance, how-
ever, provides several answers. First, and most obviously, Stedall’s book provides copies of
the original versions of the works that appear, in order to give the reader “some sense of
what it is like to see and handle the originals” (p. xvii). Second, her book is aimed at readers
with a reasonable mathematics background, one considerably stronger than the expected
audience of Fauvel and Gray. Thus, she can oﬀer more recent excerpts than can be found
there. In fact, her book essentially begins with the 16th century, while the others cover a
much longer time frame. Third, she often has considerably more analysis of the individual
selections than do Struik, Calinger, or Smith, giving the reader a head start in understand-
ing the original material.
This new sourcebook provides a wonderful choice of materials, most of which are newly
translated and quite original to this book, but this reviewer had diﬃculty understanding the
value of providing the original versions. First, unfortunately, most readers will not have the
language skills to try to translate these on their own. Second, although Stedall and this re-
viewer both know “the thrill of handling old books and journals,” (p. xvii) it is diﬃcult to
convey this thrill when we just see a copy of an old page in a new book. Third, a consid-
erable number of the purported originals are not really the originals. For example, there is
an excerpt from Newton’s The method of ﬂuxions, and inﬁnite series, translated by John
Colson and published in 1736. But Newton originally wrote this work 65 years earlier in
Latin, so it is hard to decide to what extent this printed excerpt reﬂects the language and
notation of Newton himself. Similarly, the excerpt from Fermat’s description of a parabola
does not show Fermat’s original 1637 letter to Mersenne, but instead the ﬁrst publication of
this work by Samuel Fermat in 1679. In this case, it is clear that Samuel has rewritten his
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ing Vie`te, “A quad”, or some abbreviation for that. Note that even in the excerpt from Eu-
clid’s Book VII edited by Isaac Barrow in 1660, the notation for the square of A is AA or
Aq. And ﬁnally, as I comment further below, the inclusion of the originals means that there
is less space for other relevant excerpts. I can only imagine the diﬃculties that Stedall must
have had in making her selections, and wish that some of those left on the cutting room
ﬂoor could have been included.
But whether readers can really appreciate or understand the originals, as a sourcebook
this is a magniﬁcent achievement. It contains numerous important documents, and a student
who can master the ideas in even a few of the 18 chapters will beneﬁt enormously. In many
chapters, Stedall’s choices of excerpts include several related pieces by diﬀerent authors so
that students can easily compare and contrast their ideas. But like any sourcebook, this
one suﬀers from the ﬂaw that some of the excerpts refer to earlier pieces of the author’s
work—for which Stedall does not provide the appropriate reference. So an instructor
may have to ﬁnd the original work in its entirety to help the students understand these.
Chapter 1, entitled “Beginnings”, is outside the scope of the dates in the title, in that it
contains excerpts from ancient Mesopotamian and Greek mathematics, as well as from
medieval Islam. So here, naturally, “original” documents are not original at all, with the
exception of the Mesopotamian tablets. Nevertheless, a student will see some of the key
ideas of Greek mathematics, from Euclid, Archimedes, Apollonius, and Diophantus. In
particular, if the student studies with care the original Greek of Diophantus’s Arithmetica,
by comparing it to the Latin translation she can see some of the earliest “symbolic” nota-
tion. Stedall does make a curious claim in this chapter, however, giving the dates of both
Euclid and Archimedes as c.250 BCE. Although we certainly do not know Euclid’s dates,
most scholars do believe that he wrote before the time of Archimedes and that, in fact,
Archimedes studied in Alexandria with students of Euclid.
The sourcebook proper begins in Chapter 2, entitled “Fresh Ideas”, with excerpts from
Stevin and Napier on calculation, from Harriot and Descartes on notation (with a reference
to a later excerpt from Cardano), from Vie`te, Fermat, and Descartes again on analytic
geometry, and from Cavalieri, Wallis and Hobbes on indivisibles. The section on new nota-
tion is the one part of the book where it is certainly worthwhile to see the originals. And it
might have been good to place Cardano in this same section. It would also have been nice
to have a selection from Vie`te here showing his own notation, as well as one or two of the
German authors of the time period from 1540 to 1640 when mathematical notation was
undergoing a rapid change. It is certainly valuable for students to compare the various
notations and learn to appreciate the simplicity of our modern usage.
Chapter 3, “Foreshadowings of Calculus”, has many interesting excerpts that are very
diﬃcult to ﬁnd elsewhere. These include the quadrature of hyperbolas by Fermat,
Brouncker, and Mercator, as well as Neile’s rectiﬁcation of the curve y2 = kx3. This rectiﬁ-
cation showed that Descartes’ claim that it was not possible to compare a curve with a
straight line was wrong. It would have been very nice to compare Neile’s work with the
slightly later version of vanHeuraet, but the latter’s work is more readily available elsewhere.
Chapters 4 and 5 deal with the work of Newton and Leibniz, including Newton’s
Principia. In addition to lengthy excerpts from Newton’s 1671 treatise on series and ﬂux-
ions and his reworking of the calculus in his Treatise on the quadrature of curves, published
in 1704, we also have a large excerpt from Leibniz’s ﬁrst paper on the calculus, although
not quite so long as the excerpt in Calinger’s book. The excerpts from the Principia include
Newton’s proof of Kepler’s second law and his famous corollary to Book I, Proposition 13,
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section path.
Selections from early number theory and probability theory follow in the next two chap-
ters. Thuswe can read about Fermat’s “little theorem” andBrouncker’s solution to the “Pell”
equation. The selections from early probability theory are available elsewhere in English, ex-
cept for the ﬁnal selection from Laplace, in which he compares the ratios of male to female
births in London and Paris and then speculates on the cause of the diﬀerence in the ratios.
Perhaps to counteract my earlier criticism of the late publication of Newton’s works,
Stedall includes (in Chapter 8) a copy of one of Newton’s early manuscripts dealing with
the general binomial theorem. The reader can thus see Newton’s mind at work, as he
crosses out lines, sketches some rough diagrams, and recognizes some important patterns.
Chapter 9 contains four deﬁnitions of functions (from Johann Bernoulli, Leonhard Euler,
and Richard Dedekind), while Chapter 11 contains several deﬁnitions of both limit and
continuity. In both instances, Stedall makes it very easy to compare the deﬁnitions, so
the reader can learn how mathematicians struggled with these ideas as they eventually took
modern form. Even more useful is Stedall’s inclusion of three proofs of the intermediate
value theorem, none of which meets modern standards. First, we see Cauchy’s geometric
proof that appeared in the main part of the 1821 Cours d’analyse and which was perhaps
the one he taught to his students; next we have Cauchy’s more rigorous proof from the
appendix of the Cours that makes the assumption that bounded monotonic sequences
converge; and ﬁnally we have, in three diﬀerent sections, Bolzano’s proof from 1817 based
on the greatest lower bound principle, itself based on Bolzano’s faulty proof that Cauchy
sequences converge. A careful reading of these selections would convince students in an
introductory real analysis course of the need for a careful deﬁnition of a real number, while
also showing how diﬃcult this concept really is. And reading Stedall’s excerpts from
Dedekind and Cantor on such a deﬁnition would show them how two mathematicians
came up with diﬀerent but equivalent deﬁnitions of a real number, deﬁnitions that are usu-
ally included in such a course without any motivation.
Stedall presents, in Chapter 16, Cauchy’s erroneous theorem on the convergence of a se-
quence of continuous functions followed by Stokes’s attempt to correct the theorem by use
of “inﬁnitely slow” convergence. It is curious, however, that Stedall does not give eitherAbel’s
work criticizing Cauchy’s result nor any excerpt providing the modern deﬁnition of uniform
convergence, such as could be found in the work of Eduard Heine, a student of Weierstrass.
Stedall’s selections on “Solving Equations” (Chapter 12) are not as comprehensive as her
ones on the intermediate value theorem. She begins by giving excerpts from Cardano,
Harriot, and Lagrange on solutions of cubic and quartic equations. She then brieﬂy
mentions the work of Bombelli, but does not include any excerpts, nor does she give us any-
thing from Vie`te or Albert Girard, both of whom made fundamental contributions toward
the theory of equations. In particular, it is diﬃcult to understand Harriot’s work without
knowing what he took from Vie`te, and there are several possible selections that could have
helped in this regard. And Bombelli’s work could also have led into Stedall’s chapter on
complex analysis. Nevertheless, in Chapter 13 Stedall does give us some of the signiﬁcant
pieces of Cauchy’s work on permutations, both from 1815 and 1845, and helps us under-
stand how, with further contributions from Galois and Cayley, these led to the development
of group theory. Again, however, it would have been useful to contrast Cayley’s deﬁnition of
a group with the slightly more explicit version by Weber in the 1890s. And, although the
author includes several excerpts from Dedekind’s work on ﬁelds and ideals, she mistakenly
concludes that the general concepts of “ﬁelds” and “ideals” are included here. It is clear from
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of either of these concepts, but one limited to subsets of the set of complex numbers.
Stedall’s sections on integration of real-valued functions (Chapter 14) and of complex
functions (Chapter 15) are certainly among the high points of the book. No other source
book comes close to the variety and importance of the excerpts she provides. Thus, we
see the steady progression of the concept of integration. First, there is Euler’s deﬁnition
of integration as anti-diﬀerentiation in 1768. Then, we have Cauchy’s deﬁnition in 1823
through sums and his subsequent necessary proof of the fundamental theorem of calculus.
This is followed by Riemann on Riemann integration and then Lebesgue on Lebesgue inte-
gration. In the complex domain, we see Cauchy’s own development of his understanding of
complex integrals over a 17-year period, while also seeing the more deﬁnitive analysis of
complex integrals by Riemann in 1851.
In Chapter 17 on “Linear Algebra”, Stedall presents a wide variety of papers dealing
with the origins of the modern concepts included in that term. One fascinating excerpt is
a method of solving simultaneous linear equations in a 1559 work of Jean Borrel, a work
that clearly presents the method of elimination and even uses three diﬀerent letters for the
three diﬀerent unknowns. We can also explore Cauchy’s deﬁnition of determinant as well as
his proof that, in modern terms, the eigenvalues of a symmetric matrix are real. In her ﬁnal
chapter, on “Foundations”, Stedall considers Hilbert’s Foundations of Geometry, as well as
two papers on the foundations of arithmetic, Cantor’s work on countability and
Dedekind’s work deﬁning the natural numbers.
Mathematics Emerging should certainly ﬁnd a place on the shelf of any mathematician at
all interested in the history of his subject. No matter what course one is teaching at the
undergraduate level, one will ﬁnd excerpts in here that can be discussed in class with great
beneﬁt to the students. Its ﬂaws notwithstanding,Mathematics Emerging will certainly be a
welcome complement to the other sourcebooks that are available and will help instructors
make use of the study of original sources as they teach various mathematics courses. They
will indeed ﬁnd how valuable a tool the use of original sources can be.
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